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VEHICLE SURROUNDINGS INFORMATION
DISPLAYING SYSTEM AND VEHICLE
SURROUNDINGS INFORMATION
DISPLAYING METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C. §
119 to Japanese Patent Application No. 2021-099180 filed
on Jun. 15, 2021. The content of the application is incor-
porated herein by reference in its entirety.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a vehicle surroundings
information displaying system and vehicle surroundings
information displaying method.

Description of the Related Art

Conventionally, a technology has been known for dis-
playing an image that shows information regarding the
surroundings of a vehicle.

For example, Patent Document 1 describes a technology
for reducing the effects of smearing, if smearing has
occurred, through the effect of a high-brightness imaging
subject when displaying the image of the periphery of the
vehicle.

PRIOR ART REFERENCES
Patent Documents

[Patent Document 1] Japanese Unexamined Patent Applica-
tion Publication 2012-134586

SUMMARY OF THE INVENTION

However, the technology described in Patent Document 1
does no more than display an overhead image (a “surround
view”) based on images captured by cameras, so does no
more than display surroundings information for a short
distance from the vehicle.

The object of the present invention is to provide a vehicle
surroundings information displaying system and vehicle
surroundings information displaying method able to display
surroundings information in a broader range than an over-
head image.

In order to achieve the object set forth above, the vehicle
surroundings information displaying system according to
the present invention comprises: a surroundings information
image generating unit for generating surroundings informa-
tion, showing surroundings information for a vehicle, based
on point group data that indicate distances from a vehicle,
acquired by a sensor; a map image acquiring unit for
acquiring a map image of the surroundings of the vehicle; a
display image generating unit for generating a display
image, to be displayed on the display panel, through com-
bining the map image, a vehicle mark that indicates the
location of the vehicle, an overhead image placed surround-
ing the vehicle mark, and a surroundings information image
placed surrounding the overhead image.

In order to achieve the object set forth above, the vehicle
surroundings information displaying method according to
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the present invention includes: a surroundings information
image generating step for generating surroundings informa-
tion, showing surroundings information for a vehicle, based
on point group data that indicate distances from a vehicle,
acquired by a sensor; a map image acquiring step for
acquiring a map image of the surroundings of the vehicle; an
overhead image acquiring step for acquiring an overhead
image of the surroundings of the vehicle; and a display
image generating step for generating a display image, to be
displayed on the display panel, through combining the map
image, a vehicle mark that indicates the location of the
vehicle, an overhead image placed surrounding the vehicle
mark, and a surroundings information image placed sur-
rounding the overhead image.

Effects of the Invention

The vehicle surroundings information displaying system
and vehicle surroundings information displaying method
according to the present invention combine a map image, a
vehicle mark that shows the position of the vehicle, an
overhead image that is placed surrounding the vehicle mark,
and a surroundings information image that is placed sur-
rounding the overhead image, to generate a display image to
be displayed on a display. Consequently, surroundings infor-
mation can be displayed in a broader range than with an
overhead image.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing an example structure for an
onboard system that includes the vehicle surroundings infor-
mation displaying system.

FIG. 2 is a screenshot showing an example of a first screen
displaying a display image of a first state.

FIG. 3 is a screenshot showing an example of a second
screen displaying a display image of a second state.

FIG. 4 is a screenshot showing an example of a third
screen displaying a display image of a third state.

FIG. 5 is a screenshot showing an example of a fourth
screen displaying a display image of a fourth state.

FIG. 6 is a screenshot showing an example of a fifth
screen displaying a display image of a fifth state.

FIG. 7 is a screenshot showing an example of a sixth
screen displaying a display image of a sixth state.

FIG. 8 is a screenshot showing an example of a seventh
screen displaying a display image of a seventh state.

FIG. 9 is a screenshot showing an example of an eighth
screen displaying a display image of an eighth state.

FIG. 10 is a screenshot showing an example of a ninth
screen displaying a display image of a ninth state.

FIG. 11 is a flowchart showing an example of a process
for a vehicle surroundings information displaying system.

FIG. 12 is a flowchart showing an example for a danger
indicating process for a vehicle surroundings information
displaying system.

FIG. 13 is a flowchart showing an example for a danger
indicating process for a vehicle surroundings information
displaying system.

DETAILED DESCRIPTION OF THE
INVENTION

In the below an embodiment according to the present
invention will be explained in reference to the drawings.
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FIG. 1 is a diagram showing an example structure for an
onboard system 3 that includes the vehicle surroundings
information displaying system 100.

The onboard system 3 is installed in a vehicle 1.

The onboard system 3 comprises a location detecting unit
10, a detecting unit 20, an operating unit 50, a display unit
60, and a vehicle surroundings information displaying sys-
tem 100.

The location detecting unit 10 detects the location of the
vehicle 1. The location detecting unit 10 comprises a GNSS
receiver for receiving a GNSS (Global Navigation Satellite
System) signal and a processor for calculating the location
of the vehicle 1 based on the GNSS signal received by the
GNSS receiver. The GNSS receiver and processor are omit-
ted from the drawings. The location detecting unit 10
outputs, to the vehicle surroundings information displaying
system 100, location information indicating the location of
the vehicle 1.

The detecting unit 20 captured images of the surroundings
of'the vehicle 1 and detects point group data that indicate the
distance from the vehicle 1 to moving bodies MS that exist
in a range up to a prescribed distance from the vehicle 1. The
moving bodies MS include other vehicles C, bicycles, and
pedestrians. The prescribed distance is, for example, 20 m.

The detecting unit 20 comprises an imaging unit 30 and
a distance sensor 40.

The imaging unit 30 captures images of the surroundings
of'the vehicle 1. The imaging unit 30 is equipped with a front
camera 31 for imaging forward of the vehicle 1, a rear
camera 33 for imaging rearward of the vehicle 1, a left side
camera 35 for imaging toward the left side of the vehicle 1,
and a right side camera 37 for imaging toward the right side
of the vehicle 1.

These cameras are each equipped with image sensors such
as, for example, CCDs (Charge-Coupled Devices) or CMOS
(Complementary Metal-Oxide-Semiconductor) sensors, or
the like, and with data processing circuits for generating
captured images from the image sensors.

In the imaging unit 30, the viewing angles of each of the
cameras facing in the four dimensions are adjusted so as to
enable imaging in a range of 360°, centered on the vehicle
1, through the cameras that are facing in the four directions.
Each individual camera of the front camera 31, the rear
camera 33, the left side camera 35, and the right side camera
35 generates a captured image by capturing an imaging
range with a prescribed frame rate. The front camera 31, the
rear camera 33, the left side camera 35, and the right side
camera 37 each carries out imaging of the respective imag-
ing range at a prescribed frame rate, to generate captured
images. The imaging unit 30 outputs the generated captured
images to the vehicle surroundings information displaying
system 100. The vehicle surroundings information display-
ing system 100 stores the inputted captured images into a
memory 140.

Note that each of the individual cameras (the front camera
31, the rear camera 33, the left side camera 35, and the right
side camera 37) may be structured from a single camera, or
may be structured from a plurality of cameras.

The distance sensor 40 detects point group data indicating
a distance to a moving body MS that exists in a range up to
a prescribed distance from the vehicle 1. The distance sensor
40 comprises LiDARs (Light Detection and Ranging) at a
plurality of locations of toward the front, the rear, the left
side, and the right side, for example, of the vehicle 1, and
uses electromagnetic signals to acquire point group data.
Each individual point datum that structures the point group
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data indicates the distance to a moving body MS that exists
in a range up to a prescribed distance from the vehicle 1.

While in the present embodiment the explanation will be
for a case wherein a LiDAR is used for the distance sensor
40, there is no limitation thereto. The distance sensor 40 may
instead be, for example, a radar or a sonar sensor.

Moreover, while in the present embodiment the explana-
tion will be for a case wherein LiDARs are provided in a
plurality of locations such as toward the front, the rear, the
left, and the right of the vehicle 1, there is no limitation
thereto. The LiDAR may be disposed on the roof of the
vehicle 1 so as to acquire point group data for the entire
periphery (that is, forward, rearward, to the left, and to the
right) thereof.

The distance sensor 40 corresponds to an example of a
“sensor.”

The operating unit 50 receives an operation from a user
that is an occupant of the vehicle 1. The user is, for example,
the driver. The operating unit 50 outputs, to the vehicle
surroundings information displaying system 100, an oper-
ating signal in accordance with the operation that has been
received. Operations received by the operating unit 50
include, for example, an operation for instructing the vehicle
surroundings information displaying process to start, an
operation for ending the vehicle surroundings information
displaying process, and the like.

The operating unit 50 comprises a vehicle surroundings
information display ON switch, not shown, and a vehicle
surroundings information display OFF switch, not shown,
and when the vehicle surroundings information display ON
switch is pressed, the vehicle surroundings information
displaying system 100 receives an operation instructing
commencement of the vehicle surroundings information
displaying process.

Moreover, if, during the execution of the vehicle sur-
roundings information displaying process, the vehicle sur-
roundings information display OFF switch is pressed, the
vehicle surroundings information displaying system 100
receives an operation for ending the vehicle surroundings
information displaying process.

Note that the “vehicle surroundings information display-
ing process” is a process by which the vehicle surroundings
information displaying system 100 generates a display
image PD by combining a map image PG, a vehicle mark
PM, an overhead image PB, and a surroundings information
image PS, and displays the generated display image PD on
a display panel 61.

For the “vehicle surroundings information displaying
process,” the functional structure of the vehicle surround-
ings information displaying system 100 will be explained in
reference to FIG. 1, and further explained in reference to
FIG. 2 through FIG. 13.

In addition, the map image PG, the vehicle mark PM, the
overhead image PB, the surroundings information image PS,
and the display image PD will be explained in reference to
FIG. 2 through FIG. 10.

The display unit 60 comprises a display panel 61 and a
touch sensor 63.

A liquid crystal display, an organic EL display, or the like,
is used in the display panel 61. The display unit 60 displays
an image such as the display image PD, or the like, on the
display panel 61 based on display data inputted from the
vehicle surroundings information displaying system 100.

The display panel 61 corresponds to an example of a
“display.”

The display image PD will be explained in reference to
FIG. 2 through FIG. 10.
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The touch sensor 63 uses a resistance film-type sensor or
an electrostatic capacitance-type sensor. The display unit 60
detects, through the touch sensor 63, a touch operation by
the finger of the user on the display panel 61, to generate a
location signal indicating the operating location of the touch
operation that has been detected. The display unit 60 outputs
the generated location signal to the vehicle surroundings
information displaying system 100.

The vehicle surroundings information displaying system
100 is a computer comprising a processor 130, such as a
CPU (Central Processing Unit), an MPU (Micro-Processing
Unit), or the like, and a memory 140, such as a ROM
(Read-Only Memory), a RAM (Random Access Memory),
or the like. The vehicle surroundings information displaying
system 100 comprises, in addition to these devices, an
interface circuit for connecting with a storage system such as
an HDD (Hard Disk Drive), an SSD (Solid State Drive), or
the like, sensors, and/or peripheral devices, and so forth, and
an onboard network communication circuit for communi-
cating with other onboard systems through the onboard
network, and the like. In the vehicle surroundings informa-
tion displaying system 100, various types of functional
structures are achieved through execution, by a processor
130, of a control program stored in the memory 140 or a
storage system.

The vehicle surroundings information displaying system
100 comprises a surroundings information image generating
unit 131, a map image acquiring unit 132, an overhead
image acquiring unit 133, a danger detecting unit 134, a
display image generating unit 135, a display controlling unit
136, a map storing unit 141, and an image storing unit 142.

Specifically, through the processor 130 executing a con-
trol program that is stored in the memory 140 or the storage
system, the processor 130 functions as the surroundings
information image generating unit 131, the map image
acquiring unit 132, the overhead image acquiring unit 133,
the danger detecting unit 134, the display image generating
unit 135, and the display controlling unit 136. Additionally,
by executing the control program that is stored in the
memory 140 or the storage system, the processor 130 causes
the memory 140 to function as the map storing unit 141 and
the image storing unit 142.

The map storing unit 141 stores the map image PG. The
map image PG is read out from the map image acquiring unit
132.

The image storing unit 142 stores images such as the
vehicle mark PM, a first vehicle image CR1, a first vehicle
mark CM1, a second vehicle image CR2, a second vehicle
mark CM2, a pedestrian mark P, and the like.

The vehicle mark PM indicates a vehicle 1. The vehicle
mark PM is placed at the location of the vehicle 1 in the map
image PG by the display image generating unit 135. That is,
the vehicle mark PM shows the location of the vehicle 1 in
the map image PG.

The first vehicle image CR1 is an image of a first vehicle
C1 detected by the distance sensor 40. The first vehicle
image CR1 is placed at the location of the first vehicle C1
in the map image PG by the display image generating unit
135. The first vehicle C1 is, for example, a passenger vehicle
that has four wheels.

The first vehicle mark CM1 indicates a first vehicle C1
that is detected by the distance sensor 40. The first vehicle
mark CM1 is placed on the road in the direction ahead of the
first vehicle C1 in the map image PG by the display image
generating unit 135. The first vehicle mark CM1 is a mark
of, for example, a pentagonal shape.
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The second vehicle image CR2 is an image of a second
vehicle C2 that is detected by the distance sensor 40. The
second vehicle image CR2 is placed at the location of the
second vehicle C2 in the map image PG by the display
image generating unit 135. The second vehicle C2 is, for
example, a motorcycle.

The second vehicle mark CM2 indicates a second vehicle
C2 that is detected by the distance sensor 40. The second
vehicle mark CM2 is placed on the road in the direction of
travel of the second vehicle C2 in the map image PG by the
display image generating unit 135. The second vehicle mark
CM2 is a mark of, for example, a pentagonal shape.

The pedestrian mark P indicates a pedestrian detected by
the distance sensor 40. The pedestrian mark P is placed at the
location of a pedestrian in the map image PG by the display
image generating unit 135.

The pedestrian mark P is, for example, a circle-shaped
mark.

The first vehicle mark CM1 and second vehicle mark
CM2 will be explained further in reference to FIG. 3 and
FIG. 4.

The first vehicle image CR1 and second vehicle image
CR2 will be explained further in reference to FIG. 5.

Note that in the explanation below, if there is no distinc-
tion drawn between the first vehicle C1 and the second
vehicle C2, the explanation may be as “vehicle C.”

The pedestrian mark P will be explained further in refer-
ence to FIG. 8.

The surroundings information image generating unit 131
acquires point group data from the distance sensor 40, to
generate a surroundings information image PS, showing
surroundings information for the vehicle 1, based on the
point group data. Each individual point datum that structures
the point group data indicates the distance to a moving body
MS that exists in a range up to a prescribed distance from the
vehicle 1. The prescribed distance is, for example, 20 m. The
surroundings information image PS includes the first vehicle
image CR1, the first vehicle mark CM1, the second vehicle
image CR2, the second vehicle mark CM2, and the pedes-
trian mark P.

The first vehicle image CR1 is placed at the location of the
first vehicle C1 on the map image PG by the display image
generating unit 135 if the first vehicle C1 is included in a
region that is shown in the map image PG that is displayed
on the display panel 6.

The second vehicle image CR2 is placed at the location of
the second vehicle C2 on the map image PG by the display
image generating unit 135 if the second vehicle C2 is
included in a region that is shown in the map image PG that
is displayed on the display panel 6.

If the first vehicle C1 is not included in a region that is
shown in the map image PG that is displayed on the display
panel 6 and a danger of contact with the vehicle 1 is detected
by the danger detecting unit 134, the first vehicle mark CM1
is placed on the road in the direction ahead of the first
vehicle C1 on the map image PG by the display image
generating unit 135.

If the second vehicle C2 is not included in a region that
is shown in the map image PG that is displayed on the
display panel 6 and a danger of contact with the second
vehicle C2 is detected by the danger detecting unit 134, the
second vehicle mark CM2 is placed on the road in the
direction ahead of the second vehicle C2 on the map image
PG by the display image generating unit 135.

If a pedestrian that is detected by the distance sensor 40
is included in a region that is shown in the map image PG
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that is displayed on the display panel 6, the pedestrian mark
P is placed at the location of the pedestrian on the map image
PG.

The map image acquiring unit 132 acquires, from the
location detecting unit 10, location information that indi-
cates the location of the vehicle 1, and reads out, from the
map storing unit 141, a map image PG that corresponds to
the acquired location information, to acquire a map image
PG for the surroundings of the vehicle 1.

While in the present embodiment, the explanation will be
for a case wherein the map image acquiring unit 132
acquires a map image PG for the surroundings of the vehicle
1 through reading out, from the map storing unit 141, a map
image PG corresponding to location information, there is no
limitation thereto. The map image PG for the surroundings
of'the vehicle 1 may instead be acquired through the vehicle
surroundings information displaying system 100 being con-
nected so as to enable communication with a server system
and the map image acquiring unit 132 receiving, from the
server system, a map image PG corresponding to the loca-
tion information. In this case, there is no need for the map
storing unit 141 to store the map image PG, making it
possible to simplify the structure of the vehicle surroundings
information displaying system 100.

The overhead image acquiring unit 133 acquires an over-
head image PB of the surroundings of the vehicle 1 through
generating the overhead image PB of the surroundings of the
vehicle 1 through combining together each of the captured
images captured by the front camera 31, the rear camera 33,
the left side camera 35, and the right side camera 37.

The danger detecting unit 134 detects the danger of
contact between the moving body MS and the vehicle 1
based on point group data from the distance sensor 40.

For example, the danger detecting unit 134 detects the
location of the moving body MS for which there is danger
of contact with the vehicle 1. The danger detecting unit 134
detects, for example, an attribute of the moving body MS for
which there is a danger of contact with the vehicle 1. The
attribute of the moving body MS indicates, for example,
whether the moving body MS is a vehicle C or a pedestrian.
Moreover, the danger detecting unit 134 detects the direc-
tion, in reference to the vehicle 1, for example, where there
is a danger that the moving body MS will contact the vehicle
1. Additionally, the danger detecting unit 134 detects the
magnitude of the danger of contact, for example, between
the moving body MS and the vehicle 1.

The moving body MS may be another vehicle C, a
bicycle, or a pedestrian.

The display image generating unit 135 combines the map
image PG, the vehicle mark PM that indicates the location
of the vehicle 1, the overhead image PB that is placed
surrounding the vehicle mark PM, and the surroundings
information image PS that is placed surrounding the over-
head image PB, to generate the display image PD that is to
be displayed on the display panel 61.

The surroundings information image PS includes the first
vehicle image CR1, the first vehicle mark CM1, the second
vehicle image CR2, the second vehicle mark CM2, and the
pedestrian mark P.

In the display panel 61, the region wherein the overhead
image PB is displayed is a circular first region AR1 that is
centered on the vehicle mark PM.

The first region AR1 corresponds to an example of a
“circular region.”

The first region AR1 will be explained further in reference
to FIG. 2.
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For the direction, in reference to the vehicle 1, wherein
there is a danger of contact between the vehicle 1 and the
moving body MS, the image generating unit 135 displays
with emphasis the boundary line CF around the first region
AR1 and the second region AR2 wherein the surroundings
information image PS is displayed.

As the emphasized display of the boundary line CF, the
display image generating unit 135 displays the color of the
boundary line CF in a color (for example, red, yellow, or the
like), for example, that is different from that of another part
of'the boundary line CF, for the direction, in reference to the
vehicle 1, wherein there is a danger of contact of the vehicle
1.

The boundary line CF will be explained further in refer-
ence to FIG. 2 through FIG. 10. Note that in FIG. 2 through
FIG. 10 the emphasized display of the boundary line CF is
indicated as a direction indicator CFE. The direction indi-
cator CFE includes a first direction indicator CFR and a
second direction indicator CFY.

While, in the present embodiment, a case will be
explained wherein, as the emphasized display of the bound-
ary line CF, the color of the boundary line CF in the direction
wherein there is a danger of contact by the vehicle 1 is
displayed in a color different from other parts of the bound-
ary line CF, there is no limitation thereto. For example, the
emphasized display of the boundary line CF may be through
flashing the display of the boundary line CF in the direction
wherein there is a danger of contact of the vehicle 1. This
can improve the ability of the user to recognize the boundary
line CF in the direction wherein there is a danger of contact
with the vehicle 1.

The display controlling unit 136 displays, on the display
panel 61, the display image PD that is generated by the
display image generating unit 135.

The display image PD will be explained further in refer-
ence to FIG. 2 through FIG. 10.

While, in the present embodiment, a case will be
explained wherein the display controlling unit 136 displays
the display image PD filling the entire display surface of the
display panel 61, there is no limitation thereto. The display
controlling unit 136 may instead display the display image
PD in a region that is a portion of the display surface of the
display panel 61.

A specific example of a display image PD displayed on
the display panel 61 will be explained next in reference to
FIG. 2 through FIG. 10.

Ordinal directions are shown in each FIG. 2 through FIG.
10. Upward in the figures corresponds to north; downward
in the figures corresponds to south; to the right in the figures
corresponds to the east; and to the left in the figures
corresponds to west.

FIG. 2 is a screenshot of an example of a first screen 700
that displays the display image PD in a first state. The first
screen 700 is displayed by the display controlling unit 136
on the display panel 61.

In the first screen 700, the vehicle mark PM and the
overhead image PB are displayed in a first region AR1, a
map image PG is displayed in a second region AR2, and a
boundary line CF is displayed at the boundary between the
first region AR1 and the second region AR2.

The map image PG includes a road image RW and a
sidewalk image SW. The road image RW includes a first
road image RW1 showing a first road R1 that extends in the
east-west direction, a second road image RW2 showing a
second road R2 that extends in the north-south direction, and
an intersection image RW3 showing an intersection R3
wherein the first road R1 and the second road R2 intersect.
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Note that, in the present embodiment, no traffic signal is
located at the intersection R3.

As illustrated in FIG. 2, the vehicle 1 is traveling north-
bound on the second road R2, approaching the intersection
R3.

In the first state, the distance sensor 40 does not detect a
moving body MS. Given this, the danger detecting unit 134
detects that there is no moving body MS for which there is
a danger of contact with the vehicle 1. In this case, the
display image generating unit 135 displays the boundary line
CF in a first color that indicates that there is no danger of the
vehicle 1 making contact with a moving body MS.

The display image generating unit 135 displays the
boundary line CF in green, for example. Green corresponds
to an example of a “first color.” In other words, the boundary
line CF being displayed in green indicates that there is no
danger of the vehicle 1 coming into contact with a moving
body MS. For convenience, in FIG. 2 the boundary line CF
being green is indicated by a dotted line. A boundary line CF
that is displayed in green will be described as a “first
boundary line CF1.”

The overhead image PB is displayed in the first region
ARI1. The first region AR1 is a circular region that includes
the vehicle 1. The overhead image PB is generated through
combining the captured images captured by the front camera
31, the rear camera 33, the left side camera 35, and the right
side camera 37 after projective transformation. Given this, if
the overhead image PB were displayed as a rectangular
image, there would be large distortion of the image at
locations corresponding to the corners of the rectangular
image, and an image would be generated that is discontinu-
ous at the interface with the map image PG.

In contrast, in the present embodiment the images located
corresponding to the four corners of the rectangular image
generated as the overhead image PB are cut off, to generate
a circular overhead image PB. The locations wherein there
would be large distortion are not included in the circular
overhead image PB. This enables the overhead image PB to
be joined to the map image PG smoothly.

As explained in reference to FIG. 2, because the display
controlling unit 136 displays the boundary line CF using the
first boundary line CF1 that shows that there is no danger of
the vehicle 1 contacting the moving body MS, the user can
recognize visually that there is no danger of the vehicle 1
coming into contact a moving body MS.

FIG. 3 is a screenshot of an example of a second screen
710 that displays the display image PD in a second state. The
second screen 710 is displayed by the display controlling
unit 136 on the display panel 61.

As with the first screen 700 depicted in FIG. 2, the vehicle
mark PM and the overhead image PB are displayed in the
first region AR1 in the second screen 710.

In the second screen 710, the map image PG, the first
vehicle mark CM1, the second vehicle mark CM2, the first
danger detected indicator ED1, the second danger detected
indicator ED2, and a collision danger image ARC are
displayed by the display controlling unit 136 in the second
region AR2.

The first vehicle mark CM1 indicates a first vehicle C1
that is traveling eastbound on the first road R1 that extends
in the east-west direction, approaching the intersection R3.
The first vehicle C1 corresponds to an example of a moving
body MS that is detected by the distance sensor 40.

The first vehicle C1 is not included in a region that is
shown in the map image PG that is displayed on the display
panel 6, and a danger of contact with the vehicle 1 is
detected by the danger detecting unit 134. In this case, the
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display image generating unit 135 places the first vehicle
mark CM1 on the road in the direction ahead of the first
vehicle C1 on the map image PG. The display image
generating unit 135 places the first vehicle mark CM1, for
example, at the west end (the left end in FIG. 3) of the first
road image RW1.

When the danger detecting unit 134 has detected that the
first vehicle C1, detected by the distance sensor 40, has a
danger of contacting the vehicle 1, the display controlling
unit 136 displays the first danger detected indicator ED1.
The display controlling unit 136 displays the first danger
detected indicator ED1 at the end portion of the display
panel 61 in the direction, in reference to the vehicle 1,
wherein there is a danger of contact with the vehicle 1 (the
direction to the left in the present embodiment).

In the present embodiment the user is notified of the
direction wherein a danger of contact of the vehicle 1 has
been detected, through the display controlling unit 136
flashing the vicinity of the left edge of the display panel 61
in red, at prescribed time intervals, as the first danger
detected indicator ED1. The prescribed time intervals are,
for example, intervals of 3 seconds.

Note that the color of the first danger detected indicator
ED1 is determined depending on the degree of danger of the
first vehicle C1 contacting the vehicle 1. The degree of
danger of the first vehicle C1 contacting the vehicle 1 is
detected by the danger detecting unit 134. In the present
embodiment, a high danger of the first vehicle C1 contacting
the vehicle 1 is detected, so the color of the first danger
detected indicator ED1 is determined to be, for example, red.

The collision danger image ARC is an image that is
generated by the image generating unit 135, and displayed
by the display controlling unit 136 when the travel speed of
the first vehicle C1 is no less than a first speed. The collision
danger image ARC is an image that shows the direction in
which the first vehicle C1 is traveling, and the range over
which there is a danger of a collision. The first speed is, for
example, 70 kmv/h. The travel speed of the first vehicle C1
is, for example, 80 km/h.

The collision danger image ARC is displayed semi-
transparently in red, for example, on the first road image
RW1.

The collision danger image ARC is displayed as a rect-
angular image that extends in the east-west direction, for
example. The width of the collision danger image ARC (the
short edge direction, that is, the size in the north-south
direction) indicates, for example, the width of the first
vehicle C1.

The second vehicle mark CM2 indicates a second vehicle
C2 that is traveling northbound on the second road R2 that
extends in the north-south direction, approaching the inter-
section R3. The second vehicle C2 corresponds to an
example of a moving body MS that is detected by the
distance sensor 40. The travel speed of the second vehicle
C2 is less than the first speed and no less than a second
speed. The second speed is, for example, 30 knv/h. The travel
speed of the second vehicle C2 is, for example, 40 km/h.

The second vehicle C2 is not included in a region that is
shown in the map image PG that is displayed on the display
panel 6, and a danger of contact with the vehicle 1 is
detected by the danger detecting unit 134. In this case, the
surroundings information image generating unit 131 places
the second vehicle mark CM2 on the road in the direction
ahead of the second vehicle C2 on the map image PG. The
surroundings information image generating unit 131 places
the second vehicle mark CM2, for example, at the south end
(the bottom end in FIG. 3) of the second road image RW2.
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When the danger detecting unit 134 has detected that the
second vehicle C2, detected by the distance sensor 40, has
a danger of contacting the vehicle 1, the image generating
unit 135 generates a second danger detected indicator ED2,
and the display controlling unit 136 displays the second
danger detected indicator ED2. The display controlling unit
136 displays the second danger detected indicator ED2 at the
end portion of the display panel 61 in the direction, in
reference to the vehicle 1, wherein there is a danger of
contact with the vehicle 1 (the direction toward the bottom
in the present embodiment).

In the present embodiment the user is notified of the
direction wherein a danger of contact of the vehicle 1 has
been detected, through the display controlling unit 136
flashing the vicinity of the bottom edge of the display panel
61 in yellow, at prescribed time intervals, as the second
danger detected indicator ED2. The prescribed time inter-
vals are, for example, intervals of 3 seconds.

Note that the color of the second danger detected indicator
ED2 is determined depending on the degree of danger of the
second vehicle C2 contacting the vehicle 1. The degree of
danger of the second vehicle C2 contacting the vehicle 1 is
detected by the danger detecting unit 134. In the present
embodiment, a moderate danger of the second vehicle C2
contacting the vehicle 1 is detected, so the color of the
second danger detected indicator ED2 is determined to be
yellow.

When no distinction is made between the first danger
detected indicator ED1 and the second danger detected
indicator ED2, the description may be of a “danger detected
indicator ED” in the explanation below.

The first direction indicator CFR and second direction
indicator CFY are also displayed superimposed on a portion
of the boundary line CF in the second screen 710.

The first direction indicator CFR is located on the cir-
cumferential boundary line CF by the display image gener-
ating unit 135 in the direction, in reference to the vehicle 1,
in which there is a danger of the vehicle 1 contacting the first
vehicle C1. The direction wherein there is a danger of the
vehicle 1 contacting the first vehicle C1 is found by the
danger detecting unit 134 as, for example, the range wherein
the boundary line CF overlaps the collision danger image
ARC. The first direction indicator CFR is displayed by the
display image generating unit 135 as, for example, a red
arc-shaped image.

Note that the color of the first direction indicator CFR is
determined depending on the degree of danger of contact
between the first vehicle C1 and the vehicle 1. The degree of
danger of the first vehicle C1 contacting the vehicle 1 is
detected by the danger detecting unit 134. In the present
embodiment, a high danger of the first vehicle C1 contacting
the vehicle 1 is detected, so the color of the first direction
indicator CFR is determined to be red. The color of the first
direction indicator CFR being red is indicated by the heavy
hatching.

The second direction indicator CFY is located on the
circumferential boundary line CF by the display image
generating unit 135 in the direction, in reference to the
vehicle 1, in which there is a danger of the vehicle 1
contacting the second vehicle C2. The direction in which
there is danger of the vehicle 1 contacting the second vehicle
C2 is found, by the danger detecting unit 134 as, for
example, the direction, in reference to the vehicle 1, in
which the second vehicle C2 is located (which here is the
direction toward the south).
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The second direction indicator CFY is displayed by the
display image generating unit 135 as, for example, a yellow
arc-shaped image.

Note that the color of the second direction indicator CFY
is determined depending on the degree of danger of contact
between the second vehicle C2 and the vehicle 1. The degree
of danger of the second vehicle C2 contacting the vehicle 1
is detected by the danger detecting unit 134. In the present
embodiment, a moderate danger of the second vehicle C2
contacting the vehicle 1 is detected, so the color of the
second direction indicator CFY is determined to be yellow.
The color of the second direction indicator CFY being
yellow is indicated by the light hatching.

When no distinction is made between the first direction
indicator CFR and the second direction indicator CFY, the
description may be of a “direction indicator CFE” in the
explanation below.

Because the first direction indicator CFR and the second
direction indicator CFY are to be displayed superimposed on
a portion of the boundary line CF, the color of the boundary
line CF is displayed by the display image generating unit
135 in an inconspicuous color. The boundary line CF is
displayed, for example, in gray by the display image gen-
erating unit 135. A boundary line CF that is displayed in gray
may be described as a “second boundary line CF2.”

As explained in reference to FIG. 3, the display control-
ling unit 136 displays the first danger detected display ED1
in the vicinity of the left edge of the display panel 61,
enabling the user to recognize visually that a moving body
MS wherein there is a danger of contact with the vehicle 1
has been detected in the direction to the west of the vehicle
1.

Additionally, the display controlling unit 136 displays the
first danger detected indicator ED1 in red, enabling the user
to recognize visually that the danger of contact with the
vehicle 1 is high.

As explained in reference to FIG. 3, the display control-
ling unit 136 displays the second danger detected display
ED2 in the vicinity of the bottom edge of the display panel
61, enabling the user to recognize visually that a moving
body MS wherein there is a danger of contact with the
vehicle 1 has been detected in the direction to the self of the
vehicle 1.

Additionally, the display controlling unit 136 displays the
second danger detected indicator ED2 in yellow, enabling
the user to recognize visually that the danger of contact with
the vehicle 1 is moderate.

As explained in reference to FIG. 3, the display control-
ling unit 136 displays the collision danger image ARC
semi-transparently in red on the first road image RW1,
enabling the user to recognize visually that the travel speed
of the first vehicle C1 corresponding to the collision danger
image ARC is no less than the first speed.

As explained in reference to FIG. 3, the display control-
ling unit 136 displays the first direction indicator CFR as an
arc-shaped image in the range wherein the boundary line CF
overlaps the collision danger image ARC, enabling the user
to recognize visually the direction in which there is a danger
of contact with the vehicle 1. Moreover, the display con-
trolling unit 136 displays the first direction indicator CFR as
a red arc-shaped image, enabling visual recognition that
there is a high danger of contact with the vehicle 1 in the
direction indicated by the first direction indicator CFR.

As explained in reference to FIG. 3, the display control-
ling unit 136 displays the second direction indicator CFY as
an arc-shaped image in the direction, in respect to the
vehicle 1, in which the second vehicle C2 is located,
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enabling the user to recognize visually the direction in which
there is a danger of contact with the vehicle 1. Moreover, the
display controlling unit 136 displays the second direction
indicator CFY as a yellow arc-shaped image, enabling visual
recognition that there is a moderate danger of contact with
the vehicle 1 in the direction indicated by the second
direction indicator CFY.

FIG. 4 is a screenshot of an example of a third screen 720
that displays the display image PD in a third state. The third
screen 720 is displayed by the display controlling unit 136
on the display panel 61.

The difference, from the second screen 710 shown in FIG.
3, is the point that the first danger detected indicator ED1
and the second danger detected indicator ED2 are not
displayed in the third screen 720. In other words, the third
state is a state wherein a prescribed time interval has elapsed
since the second state.

After the display controlling unit 136 has flashed the first
danger detected indicator ED1 and the second danger
detected indicator ED2 at prescribed time intervals, the
display of the first danger detected indicator ED1 and the
second danger detected indicator ED2 on the display panel
61 is ended. The result is that the first danger detected
indicator ED1 and the second danger detected indicator ED2
are not displayed, as shown in the third screen 720 of FIG.
4.

As explained in reference to FIG. 4, after the display
controlling unit 136 has flashed the first danger detected
indicator ED1 and the second danger detected indicator ED2
at prescribed time intervals, the display of the first danger
detected indicator ED1 and the second danger detected
indicator ED2 on the display panel 61 is ended. Conse-
quently, this can prevent the overall readability of the
display image PD as a whole being reduced by the focus of
the user concentrating on the first danger detected indicator
ED1 and the second danger detected indicator ED2 through
the first danger detected indicator ED1 and the second
danger detected indicator ED2 being displayed flashing.

FIG. 5 is a screenshot of an example of a fourth screen
730 that displays the display image PD in a fourth state. The
fourth screen 730 is displayed by the display controlling unit
136 on the display panel 61.

The difference from the third screen 720 is that in the
fourth screen 730 the first vehicle image CR1 is displayed
instead of the first vehicle mark CM1, and the second
vehicle image CR2 is displayed instead of the second
vehicle mark CM2.

In the fourth state, the first vehicle C1 has moved from a
location that is not included in a region that is shown in the
map image PG that is displayed on the display panel 6 to a
location that is included in a region that is shown in the map
image PG that is displayed on the display panel 6. Given
this, the display controlling unit 136 displays the first vehicle
image CR1 instead of the first vehicle mark CM1.

The first vehicle image CR1 is generated by the surround-
ings information image generating unit 131 based on the
shape and size of the first vehicle C1, detected by the
distance sensor 40. For example, the surroundings informa-
tion image generating unit 131 generates the first vehicle
image CR1 by reading out the first vehicle image CR1 from
a plurality of vehicle images that are stored in the image
storing unit 142, based on the shape and size of the first
vehicle C1, detected by the distance sensor 40. In the present
embodiment, the first vehicle C1 is a passenger vehicle with
four wheels, for example, so the first vehicle image CR1 is
an image showing a passenger vehicle with four wheels.
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In the fourth state, the second vehicle C2 has moved from
a location that is not included in a region that is shown in the
map image PG that is displayed on the display panel 6 to a
location that is included in a region that is shown in the map
image PG that is displayed on the display panel 6. Given
this, the display controlling unit 136 displays the second
vehicle image CR2 instead of the second vehicle mark CM2.

The second vehicle image CR2 is generated by the
surroundings information image generating unit 131 based
on the shape and size of the second vehicle C2, detected by
the distance sensor 40. For example, the surroundings infor-
mation image generating unit 131 generates the second
vehicle image CR2 by reading out the second vehicle image
CR2 from a plurality of vehicle images that are stored in the
image storing unit 142, based on the shape and size of the
second vehicle C2, detected by the distance sensor 40. The
second vehicle C2 is, for example, a motorcycle, so the
second vehicle image CR2 is an image showing a motor-
cycle.

As explained in reference to FIG. 5, when the first vehicle
C1 has moved from a location that is not included in a region
that is shown in the map image PG that is displayed on the
display panel 6 to a location that is included in a region that
is shown in the map image PG that is displayed on the
display panel 6, the display controlling unit 136 displays the
first vehicle image CR1 instead of the first vehicle mark
CM1. This allows the user to recognize the location of the
first vehicle C1 visually. That the first vehicle C1 is a
passenger vehicle with four wheels can be recognized visu-
ally through the first vehicle image CR1.

As explained in reference to FIG. 5, when the second
vehicle C2 has moved from a location that is not included in
a region that is shown in the map image PG that is displayed
on the display panel 6 to a location that is included in a
region that is shown in the map image PG that is displayed
on the display panel 6, the display controlling unit 136
displays the second vehicle image CR2 instead of the second
vehicle mark CM2. This allows the user to recognize the
location of the second vehicle C2 visually. That the second
vehicle C2 is a motorcycle can be recognized visually
through the second vehicle image CR2.

FIG. 6 is a screenshot of an example of a fifth screen 740
that displays the display image PD in a fifth state. The fifth
screen 740 is displayed by the display controlling unit 136
on the display panel 61.

The difference from the fourth screen 730 that shows the
fourth state is the point that, in the fifth screen 740 that
shows the fifth state, the first vehicle C1 has passed through
the intersection R3.

Because, in the fifth state, the first vehicle C1 has passed
through the intersection R3, the display image generating
unit 135 places the first vehicle image CR1 to the east of the
intersection image RW3.

Moreover, because the first vehicle C1 has passed through
the intersection R3, the danger detecting unit 134 detects
that there is no danger of the first vehicle C1 contacting the
vehicle 1. Given this, the display image generating unit 135
does not display the collision danger image ARC or the first
direction indicator CFR.

As explained in reference to FIG. 6, if the first vehicle C1
has passed through the intersection R3, the collision danger
image ARC and the first direction indicator CFR are not
displayed. This enables the user to recognize visually that
there is no danger of contact with the first vehicle C1.
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FIG. 7 is a screenshot of an example of a sixth screen 750
that displays the display image PD in a sixth state. The sixth
screen 750 is displayed by the display controlling unit 136
on the display panel 61.

The difference, from the fifth screen 740 that shows the
fifth state, is the point that, in the sixth screen 750 that shows
the sixth state, a portion of the second vehicle C2 is located
within the boundary line CF.

Because in the sixth state a portion of the second vehicle
C2 is located within the boundary line CF, the display image
generating unit 135 does not display the second direction
indicator CFY. Additionally, the danger detecting unit 134
detects that the danger of contact of the second vehicle C2
with the vehicle 1 is high. Given this, the display controlling
unit 136 displays the boundary line CF with emphasis. The
display controlling unit 136 displays the boundary line CF in
red, for example. A boundary line CF that is displayed in red
may be described as a “third boundary line CF3.”

As explained in reference to FIG. 7, when a portion of the
second vehicle C2 is located within the boundary line CF,
the boundary line CF is displayed in red. This enables the
user to recognize visually that the danger of contact with the
second vehicle C2 is high.

FIG. 8 is a screenshot of an example of a seventh screen
800 that displays the display image PD in a seventh state.

The seventh screen 800 is displayed by the display
controlling unit 136 on the display panel 61.

In the second state, shown in FIG. 3, through the sixth
state, shown in FIG. 7, the explanations were for cases
wherein the distance sensor 40 detected a first vehicle C1
and/or a first vehicle C1, but, in the seventh state, shown in
FIG. 8, through the ninth state, shown in FIG. 10, the
explanation will be for a case wherein the distance sensor 40
detects a pedestrian, rather than detecting a vehicle C.

As illustrated in FIG. 8, the surroundings information
image generating unit 131 generates, as the surroundings
information image PS, a first pedestrian mark P1, a second
pedestrian mark P2, a third pedestrian mark P3, and a fourth
pedestrian mark P4. Each of the first pedestrian mark P1
through the fourth pedestrian mark P4 are circle-shaped
marks.

In the first road image RW1, the first pedestrian mark P1
is located to the west of the intersection image RW3. The
first pedestrian mark P1 is located in the first road image
RW1, and so, for example, is displayed in red, indicating a
high need for the user to exercise caution.

The second pedestrian mark P2 is located in a sidewalk
image SW within the first region AR1, so, for example, is
displayed in yellow, indicating that there is a moderate need
for the user to exercise caution.

The third pedestrian mark P3 and the fourth pedestrian
mark P4 are located on the sidewalk image SW, and so, for
example, are displayed in gray, indicating that there is a low
need for the user to exercise caution.

The danger detecting unit 134 detects a low danger of
each of the pedestrians, corresponding to the first pedestrian
mark P1 through the fourth pedestrian mark P4, contacting
the vehicle 1. Given this, the display controlling unit 136
displays the boundary line CF in the green, for example,
indicating that the danger is low. For convenience, in FIG.
8 the boundary line CF being green is indicated by a dotted
line.

FIG. 9 is a screenshot of an example of an eighth screen
810 that displays the display image PD in an eighth state.

The eighth screen 810 is displayed by the display con-
trolling unit 136 on the display panel 61.
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While in the seventh state, shown in FIG. 8, the first
pedestrian mark P1 was located in the second region AR2,
there is a difference in the eighth state, shown in FIG. 9, in
that the first pedestrian mark P1 is located in the first region
ARI1.

Because the first pedestrian mark P1 is located in the first
region AR1, the danger detecting unit 134 detects that the
danger of the pedestrian, corresponding to the first pedes-
trian mark P1, contacting the vehicle 1 is high. Given this,
the display controlling unit 136 displays the boundary line
CF in the red, for example, indicating that the danger is high.
For convenience, in FIG. 9 the boundary line CF being red
is indicated by a solid line.

FIG. 10 is a screenshot of an example of a ninth screen
820 that displays the display image PD in a ninth state.

The ninth screen 820 is displayed by the display control-
ling unit 136 on the display panel 61.

While in the eighth state, shown in FIG. 9, the first
pedestrian mark P1 was located in the first road image RW1,
there is a difference in the ninth state, shown in FIG. 10, in
that the first pedestrian mark P1 is located in the sidewalk
image SW.

The first pedestrian mark P1 is located in a sidewalk
image SW within the first region AR1, so, for example, is
displayed in yellow, indicating that there is a moderate need
for the user to exercise caution.

Because the first pedestrian mark P1 is located in the
sidewalk image SW of the first region AR1, the danger
detecting unit 134 detects that the danger of the pedestrian,
corresponding to the first pedestrian mark P1, contacting the
vehicle 1 is low. Given this, the display controlling unit 136
displays the boundary line CF in the green, for example,
indicating that the danger is low. For convenience, in FIG.
10 the boundary line CF being green is indicated by a dotted
line.

As explained in reference to FIG. 8 through FIG. 10, the
danger detecting unit 134 detects danger of a pedestrian
coming into contact with the vehicle 1 depending on the
location of the pedestrian detected by the distance sensor 40.
Given this, the display controlling unit 136 displays the
boundary line CF in a color that depends on the danger
detected by the danger detecting unit 134. The user is thus
able to recognize visually, through the color of the boundary
line CF, the degree of danger of a pedestrian coming into
contact with the vehicle 1.

FIG. 11, FIG. 12, and FIG. 13 will be referenced next to
explain an example of the vehicle surroundings information
displaying process of the vehicle surroundings information
displaying system 100.

FIG. 11 is a flowchart showing an example of the process
in the vehicle surroundings information displaying system
100.

First, as shown in FIG. 11, the map image acquiring unit
132, in Step S101, acquires, from the location detecting unit
10, location information that indicates the location of the
vehicle 1.

Next, in Step S103, the map image acquiring unit 132
acquires a map image PG of the surroundings of the vicinity
of the vehicle 1 through reading out, from the map storing
unit 141, a map image PG that corresponds to the location
image acquired in Step S101.

Next, in Step S105, the surroundings information image
generating unit 131 acquires point group data from the
distance sensor 40.

Next, in Step S107, the surroundings information image
generating unit 131 generates a surroundings information
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image PS that shows the surroundings information for the
vehicle 1, based on the point group data acquired in Step
S105.

Next, in Step S109, the overhead image acquiring unit
133 acquires captured images captured by the front camera
31, the rear camera 33, the left side camera 35, and the right
side camera 37.

Next, in Step S111, the overhead image acquiring unit 133
acquires an overhead image PB of the surroundings of the
vehicle 1 by generating the overhead image PB of the
surroundings of the vehicle 1 through combining the cap-
tured images acquired in Step S109.

Next, in Step S113, the display image generating unit 135
combines the map image PG, the vehicle mark PM that
indicates the location of the vehicle 1, the overhead image
PB that is placed surrounding the vehicle mark PM, and the
surroundings information image PS that is placed surround-
ing the overhead image PB, to generate the display image
PD that is to be displayed on the display panel 61.

Next, in Step S115, the display controlling unit 136
displays, on the display panel 61, the display image PD that
was generated by the display image generating unit 135 in
Step S113.

Next, in Step S117, the display image generating unit 135
and the display controlling unit 136 execute a “danger
indicating process.” The “danger indicating process” is a
process for generating an image showing the detection
results by the danger detecting unit 134 and displaying it on
the display panel 61.

Note that the image that shows the detection results of the
danger detecting unit 134 includes the boundary line CF, the
direction indicator CFE, the danger detected indicator ED,
and the collision danger image ARC. The direction indicator
CFE includes a first direction indicator CFR and a second
direction indicator CFY. The danger detected indicator ED
includes the first danger detected indicator ED1 and the
second danger detected indicator ED2.

The “danger indicating process” will be explained further
in reference to FIG. 12 and FIG. 13.

Next, in Step S119, the vehicle surroundings information
displaying system 100 receives an operation by the user on
the operating panel 50, and evaluates whether or not to
terminate the vehicle surroundings information displaying
process.

If the vehicle surroundings information displaying system
100 evaluates that the vehicle surroundings information
displaying process is not to be terminated (Step S119: NO),
processing returns to Step S101. If the vehicle surroundings
information displaying system 100 evaluates that the vehicle
surroundings information displaying process is to be termi-
nated (Step S119: YES), processing is then terminated.

Step S105 and Step S107 correspond to an example of the
“surroundings information image generating step.” Step
S101 and Step S103 correspond to an example of the “map
image acquiring step.” Step S109 and Step S111 correspond
to an example of the “overhead image acquiring step.” Step
S113 corresponds to an example of the “display image
generating step.”

As explained in reference to FIG. 11, the display image
generating unit 135 combines the map image PG, the vehicle
mark PM that indicates the location of the vehicle 1, the
overhead image PB that is placed surrounding the vehicle
mark PM, and the surroundings information image PS that
is placed surrounding the overhead image PB, to generate
the display image PD that is to be displayed on the display
panel 61. Given this, the display controlling unit 136 dis-
plays, on the display panel 61, the display image PD that is
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generated by the display image generating unit 135. Con-
sequently, surroundings information in a broader range than
the overhead image PB can be displayed as the display
image PD.

The danger indicating process executed by the vehicle
surroundings information displaying system 100 will be
explained next in reference to FIG. 12 and FIG. 13.

FIG. 12 and FIG. 13 are each flowcharts showing an
example of a danger indicating process of the vehicle
surroundings information displaying system 100.

First, as depicted in FIG. 12, in Step S201 the danger
detecting unit 134 evaluates, based on the point group data
from the distance sensor 40, whether or not a moving body
MS has been detected.

If the danger detecting unit 134 evaluates that no moving
body MS is detected (Step S201: NO), processing advances
to Step S203.

In Step S203, the danger detecting unit 134 detects that
the danger of a moving body MS contacting the vehicle 1 is
low. The display image generating unit 135 displays the
boundary line CF a color, such as green, that indicates that
the danger of the vehicle 1 contacting the moving body MS
is low. The display controlling unit 136 displays, on the
display panel 61, the green first boundary line CF1 that has
been generated. Processing then returns to Step S119 of FIG.
11.

If the danger detecting unit 134 evaluates that a moving
body MS has been detected (Step S201: YES), processing
advances to Step S205.

In Step S205, the surroundings information image gen-
erating unit 131 evaluates, based on the point group data
from the distance sensor 40, whether or not the moving body
MS is a pedestrian.

Ifthe surroundings information image generating unit 131
evaluates that the moving body MS is not a pedestrian (Step
S205: NO), processing advances to Step S207.

In Step S207, the display image generating unit 135
generates the boundary line CF in grey, for example. The
display controlling unit 136 displays, on the display panel
61, the gray second boundary line CF2 that has been
generated. Additionally, the danger detecting unit 134
detects that the moving body MS is a vehicle C.

Thereafter, processing advances to Step S219, shown in
FIG. 13.

Ifthe surroundings information image generating unit 131
evaluates that the moving body MS is a pedestrian (Step
S205: YES), processing advances to Step S209.

In Step S209, the danger detecting unit 134 evaluates
whether or not the pedestrian is in the roadway.

If the danger detecting unit 134 evaluates that the pedes-
trian is not in the roadway (Step S209: NO), processing
advances to Step S211.

In Step S211, the danger detecting unit 134 evaluates that
the pedestrian is on a sidewalk, and detects that the danger
that the pedestrian will contact with the vehicle 1 is low. The
display image generating unit 135 displays the boundary line
CF in a color, such as green, that indicates that the danger
that the vehicle 1 will contact a pedestrian is low. The
display controlling unit 136 displays, on the display panel
61, the green first boundary line CF1 that has been gener-
ated. Processing then returns to Step S119 of FIG. 11.

If the danger detecting unit 134 evaluates that the pedes-
trian is on the roadway (Step S209: YES), processing
advances to Step S213.

In Step S213, the danger detecting unit 134 evaluates
whether or not the pedestrian is in the first region AR1.
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If the danger detecting unit 134 evaluates that the pedes-
trian is not in the first region AR1 (Step S213: NO),
processing advances to Step S215.

In Step S215, the danger detecting unit 134 detects that
the danger that the pedestrian will contact the vehicle 1 is
low. The display image generating unit 135 displays the
boundary line CF in a color, such as green, that indicates that
the danger that the vehicle 1 will contact a pedestrian is low.
The display controlling unit 136 displays, on the display
panel 61, the green first boundary line CF1 that has been
generated. Processing then returns to Step S119 of FIG. 11.

If the danger detecting unit 134 evaluates that the pedes-
trian is in the first region AR1 (Step S213: YES), processing
advances to Step S217.

In Step S217, the danger detecting unit 134 detects that
the danger that the pedestrian will contact the vehicle 1 is
high. The display image generating unit 135 displays the
boundary line CF in a color, such as red, that indicates that
the danger that the vehicle 1 will contact a pedestrian is high.
The display controlling unit 136 displays, on the display
panel 61, the red third boundary line CF3 that has been
generated. Processing then returns to Step S119 of FIG. 11.

If NO in Step S205, then, in Step S207, the detection is
that the moving body MS is a vehicle C, and, as shown in
FIG. 13, in Step S219 the danger detecting unit 134 evalu-
ates whether or not the travel speed of the vehicle C is a high
speed of no less than a first speed (for example, 70 km/h).

If the danger detecting unit 134 evaluates that the travel
speed of the vehicle C is a high speed (Step S219: YES),
processing advances to Step S231. If the danger detecting
unit 134 evaluates that the travel speed of the vehicle C is not
a high speed (Step S219: NO), processing advances to Step
S221.

Given this, in Step S221 the danger detecting unit 134
evaluates whether or not the travel speed of the vehicle C is
a medium speed of no less than a second speed (for example,
30 km/h).

If the danger detecting unit 134 evaluates that the travel
speed of the vehicle C not a medium speed (Step S221: NO),
processing then returns to Step S219 in FIG. 11. If the
danger detecting unit 134 evaluates that the travel speed of
the vehicle C is a medium speed (Step S221: YES), pro-
cessing advances to Step S223.

In Step S223, the display controlling unit 136 evaluates
whether or not to terminate the flashing of the danger
detected indicator ED corresponding to a medium-speed
vehicle C. Here the danger detected indicator ED is the
second danger detected indicator ED2 shown in FIG. 3.

If the display controlling unit 136 evaluates that flashing
of the danger detected indicator ED is to be terminated (Step
S223: YES), processing advances to Step S225.

In Step S225, the danger detecting unit 134 detects the
direction in which there is a danger of contacting the vehicle
1. The display image generating unit 135 generates the
direction indicator CFE as a yellow arc-shaped image, and
locates it on the circumferential boundary line CF. The
display controlling unit 136 displays the direction indicator
CFE on the display panel 61. The direction indicator CFE
corresponds to the second direction indicator CFY shown in
FIG. 3. Processing then returns to Step S119 of FIG. 11.

Note that while in Step S219 the danger detecting unit 134
evaluates whether or not the travel speed of the vehicle C is
a high speed, there is no limitation thereto. The danger
detecting unit 134 may instead, or in addition to, evaluate the
travel speed of the vehicle C, and evaluate the danger
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through whether or not the difference in travel speed of the
vehicle C from the travel speed of the vehicle 1 is greater
than a control value.

For example, the danger detecting unit 134 may evaluate
the danger through whether or not the speed ratio of the
travel speed of the vehicle 1 and the travel speed of the
vehicle C is above 1:2. Moreover, for example, it may
evaluate the danger depending on whether or not the differ-
ence between the travel speed of the vehicle 1 and the travel
speed of the vehicle C is greater than 60 km/h.

This makes it possible to exclude, from the danger evalu-
ation, a case wherein both the vehicle 1 and the vehicle C are
traveling at identical high speeds when traveling in the same
direction on a high-speed road, for example. Moreover,
when the vehicle 1 and the vehicle C are traveling in the
same direction, danger may be detected if they are rapidly
approaching each other.

If the display controlling unit 136 evaluates that the
flashing of the danger detected indicator ED is not to be
terminated (Step S223: NO), processing advances to Step
S227.

In Step S227, the danger detecting unit 134 detects the
danger of contacting the vehicle 1 as moderate. The display
controlling unit 136 determines the color for the danger
detected indicator ED to be, for example, yellow. The
display controlling unit 136 flashes the danger detected
indicator ED at an end portion of the display panel 61 in the
direction, in reference to the vehicle 1, wherein there is a
danger of contact with the vehicle 1. The danger detected
indicator ED corresponds to the second danger detected
indicator ED2 shown in FIG. 3.

Next, in Step S229, the danger detecting unit 134 detects
the direction wherein there is a danger of contacting the
vehicle 1. The display image generating unit 135 generates
the direction indicator CFE as a yellow arc-shaped image,
and locates it on the circumferential boundary line CF. The
display controlling unit 136 displays the direction indicator
CFE on the display panel 61. The direction indicator CFY
corresponds to the second direction indicator CFE shown in
FIG. 3. Processing then advances to S243.

If YES in Step S219, then, in Step S231, the display
controlling unit 136 evaluates whether or not to terminate
flashing of the danger detected indicator ED. Here the
danger detected indicator ED is the first danger detected
indicator ED1 shown in FIG. 3.

If the display controlling unit 136 evaluates that flashing
of'the danger detected indicator ED is to be terminated (Step
S231: YES), processing advances to Step S233.

In Step S233, the image generating unit 135 generates the
collision danger image ARC, and the display controlling unit
136 displays the collision danger image ARC. The collision
danger image ARC is an image showing the direction of
travel of the vehicle C, and the ranges wherein there is a
danger of a collision. The collision danger image ARC is the
collision danger image ARC shown in FIG. 3.

Next, in Step S235, the danger detecting unit 134 detects
the direction wherein there is a danger of contacting the
vehicle 1. The display image generating unit 135 generates
the direction indicator CFE as a red arc-shaped image, and
locates it on the circumferential boundary line CF. The
display controlling unit 136 displays the direction indicator
CFE on the display panel 61. The direction indicator CFE
corresponds to the first direction indicator CFR shown in
FIG. 3. Processing then returns to Step S119 of FIG. 11.

If NO in Step S231, then, in Step S237, the danger
detecting unit 134 detects a high danger of contact with the
vehicle 1. The display controlling unit 136 determines the
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color for the danger detected indicator ED to be, for
example, red. The display controlling unit 136 flashes the
danger detected indicator ED at an end portion of the display
panel 61 in the direction, in reference to the vehicle 1,
wherein there is a danger of contact with the vehicle 1.

The danger detected indicator ED corresponds to the first
danger detected indicator ED1 shown in FIG. 3.

Next, in Step S239, the image generating unit 135 gen-
erates the collision danger image ARC, and the display
controlling unit 136 displays the collision danger image
ARC.

Next, in Step S241, the danger detecting unit 134 detects
the direction wherein there is a danger of contacting the
vehicle 1. The display image generating unit 135 generates
the direction indicator CFE as a red arc-shaped image, and
locates it on the circumferential boundary line CF. The
display controlling unit 136 displays the direction indicator
CFE on the display panel 61. The direction indicator CFE
corresponds to the first direction indicator CFR shown in
FIG. 3.

Next, in Step S243, the display controlling unit 136
evaluates whether or not a prescribed time interval (for
example, an interval of three seconds) has elapsed since the
start of the flashing display of the danger detected indicator
ED in Step S227 or Step S237.

If the display controlling unit 136 evaluates that the
prescribed interval has not elapsed (Step S243: NO), pro-
cessing goes into a standby state. If the display controlling
unit 136 evaluates that the prescribed interval has elapsed
(Step S243: YES), processing advances to Step S245.

In Step S245, the display controlling unit 136 terminates
the flashing display of the danger detected indicator ED.
Processing then returns to Step S119 of FIG. 11.

As explained in reference to FIG. 12 and FIG. 13, the
moving body MS is a vehicle C, and the first danger detected
indicator ED1, the collision danger image ARC, and the first
direction indicator CFR are displayed upon detection that
the travel speed of the vehicle C is a high speed and the
danger of contact with the vehicle 1 is high.

Because the first danger detected indicator ED1 is dis-
played, the user is able to recognize visually that a vehicle
C wherein there is a high danger of contact with the vehicle
1 has been detected at the direction indicated by the first
danger detected indicator ED1.

Additionally, the collision danger image ARC is dis-
played, enabling the user to recognize visually the range of
the danger of contact with the vehicle C that is traveling at
a high speed.

The display of the first direction indicator CFR enables
the user to recognize visually the direction wherein there is
a high possibility of contact with a vehicle C that is traveling
at a high speed.

As explained above, the vehicle surroundings information
displaying system 100 according to the present embodiment
comprises: a surroundings information image generating
unit 131 for generating a surroundings information image
PS, showing the surroundings information for the vehicle 1,
based on point group data that indicates distances from the
vehicle 1, acquired by a distance sensor 40; a map image
acquiring unit 132 for acquiring a map image PG of the
surroundings of the vehicle 1; an overhead image acquiring
unit 133 for acquiring an overhead image PB of the sur-
roundings of the vehicle 1; and a display image generating
unit 135 for generating a display image PD, to be displayed
on the display panel 61, by combining the map image PG,
a vehicle mark PM that indicates the location of the vehicle
1, the overhead image PB that is placed surrounding the
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vehicle mark PM, and the surroundings information image
PS that is placed surrounding the overhead image PB.

A display image PD that combines the map image PG, the
vehicle mark PM, the overhead image PB, and the surround-
ings information image PS is displayed thereby on the
display panel 61, enabling a display of surroundings infor-
mation in a range that is wider than that of the overhead
image PB.

Additionally, the first region AR1 wherein the overhead
image PB is displayed is a circular region centered on the
vehicle mark PM

Through this, the overhead image PB that is generated as
a rectangular image does not include the end portion regions
wherein there is great distortion, enabling a smooth connec-
tion with the map image PG. This enables the display image
PD to be displayed with good readability.

Moreover, a danger detecting unit 134 for detecting,
through point group data, a moving body MS for which there
is a danger of contacting the vehicle 1 is provided, where the
display image generating unit 135 displays with emphasis
the circumferential boundary line CF between the circular
first region AR1 and the second region AR2 wherein the
surroundings information image PS is displayed, for the
direction, in reference to the vehicle 1, wherein there is the
danger of the vehicle 1 contacting the moving body MS (for
example, a vehicle C).

The user is thus able to recognize easily, through the
direction, in reference to the vehicle 1, of the boundary line
CF that is displayed with emphasis, the direction wherein
there is a danger that the vehicle 1 will contact the moving
body MS.

The emphasized display includes displaying the color of
the boundary line CF with a color that is different from that
of another part of the boundary line CF, for the direction, in
reference to the vehicle 1, wherein there is a danger of the
vehicle 1 contacting the moving body MS (for example, a
vehicle C).

The user is thus able to recognize easily, through the
direction, in reference to the vehicle 1, of the boundary line
CF that is displayed in a color that is different from that of
another part of the boundary line CF, the direction wherein
there is a danger that the vehicle 1 will contact the moving
body MS. For example, as explained in reference to FIG. 3,
the color of the boundary line CF in the direction wherein
there is the danger of the vehicle 1 contacting the moving
body MS may be displayed in red, and the other parts of the
boundary line CF may be displayed in gray. The first
direction indicator CFR depicted in FIG. 3 indicates the
direction wherein there is a danger that the vehicle 1 will
contact the moving body MS.

The emphasized display may be a flashing display of the
boundary line CF in the direction, in reference to the vehicle
1, wherein there is a danger.

In this case, the flashing display of the boundary line CF
enables the user to recognize easily the direction wherein
there is a danger that the vehicle 1 will contact the moving
body MS.

Additionally, there may be a connection to enable com-
munication with a server system, and the map image acquir-
ing unit 132 may acquire the map image PG from the server
system.

In this case, the map image acquiring unit 132 acquires
the map image PG from the server system, enabling the
processing in the map image acquiring unit 132 to be
simplified.

Additionally, the distance sensor 40 includes a LiDAR
(Light Detection And Ranging).
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Consequently, the surroundings information image PS
that shows the surroundings information is generated based
on point group data for indicating distances from the vehicle
1, acquired by LiDAR, making it possible to generate an
image showing correct surroundings information as the
surroundings information image PS.

Moreover, the vehicle surroundings information display-
ing method in the present embodiment includes: a surround-
ings information image generating step for generating a
surroundings information image PS showing the surround-
ings information for the vehicle 1 based on point group data,
showing distances from the vehicle 1, acquired by the
distance sensor 40; a map image acquiring step for acquiring
a map image PG of the surroundings of the vehicle 1; an
overhead image acquiring step for acquiring an overhead
image PB of the surroundings of the vehicle 1; and a display
image generating step for generating a display image PD, to
be displayed on the display panel 61, through combining the
map image PG, a vehicle mark PM showing the location of
the vehicle 1, an overhead image PB placed surrounding the
vehicle mark PM, and a surroundings information image PS
placed surrounding the overhead image PB.

Through this, a display image PD that combines the map
image PG, the vehicle mark PM, the overhead image PB,
and the surroundings information image PS is displayed
thereby on the display panel 61, enabling a display of
surroundings information in a range that is wider than that
of the overhead image PB.

The embodiment set forth above is no more than an
illustration of one form of the present invention, and the
present invention may be modified and applied appropriately
in a range that does not deviate from the spirit and intent
thereof.

For example, for ease in understanding the present inven-
tion, FIG. 1 is a diagram wherein the structural elements are
shown partitioned into the main processing details, and the
structural elements may be partitioned into more structural
elements depending on the processing details. Moreover, the
partitioning may be such that more processes are carried out
by a single structural element.

Moreover, the processes in any of the structural elements
may be executed in a single hardware or executed by a
plurality of hardware.

Moreover, the processes of each structural element may
be achieved by a single program, or by a plurality of
programs.

Moreover, in FIG. 1 the vehicle surroundings information
displaying system 100 may be provided integrally with the
detecting unit 20 and/or the display unit 50.

Moreover, while in the present embodiment the vehicle
surroundings information displaying system 100 was pro-
vided with a surroundings information image generating unit
131, a map image acquiring unit 132, an overhead image
acquiring unit 133, a danger detecting unit 134, a display
image generating unit 135, and a display controlling unit
136, there is no limitation thereto. A server system that is
connected with the vehicle surroundings information dis-
playing system 100 so as to enable communications through
a network, such as the Internet, may provide the surround-
ings information image generating unit 131, the map image
acquiring unit 132, the overhead image acquiring unit 133,
the danger detecting unit 134, the display image generating
unit 135, and/or at the display controlling unit 136. The
server system may provide, for example, the map image
acquiring unit 132 and the overhead image acquiring unit
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133. In this case, the overhead image acquiring unit 133 may
acquire an overhead image PB that was imaged by an
artificial satellite.

Additionally, while in the present embodiment the expla-
nation was for a case wherein the moving body MS was a
vehicle C and a case wherein the moving body MS was a
pedestrian, there is no limitation thereto. For example, the
moving body MS may instead be a bicycle.

Moreover, while in the present embodiment the explana-
tion was for a case wherein the overhead image PB was
displayed in a first region AR1 that is a circular region, there
is no limitation thereto. The overhead image PB may be
displayed in a rectangular region instead.

Moreover, while in the present embodiment the explana-
tion was for a case wherein the end portion of the display
panel 61 was flashed at prescribed intervals as the danger
detected indicator ED, there is no limitation thereto. The
direction indicator CFE may be flashed at prescribed inter-
vals instead as the danger detected display ED. In this case
there would be no need for the danger detected indicator ED,
simplifying processing.

Moreover, when the vehicle surroundings information
displaying method according to the present invention is
achieved using a computer, the structure may be in the form
of a recording medium whereon a control program to be
executed by a computer is recorded, or a transmitting
medium for transmitting the control program.

The recording medium may use a magnetic or optical
recording medium, or a semiconductor memory device.
Specifically, it may be a fixed recording medium or a
portable recording medium such as a flexible disk, an HDD,
a CD-ROM (Compact Disk Read-Only Memory), a DVD, a
Blu-ray® disc, a magnetooptical disc, a flash memory, a
card-type recording medium, or the like. Moreover, the
recording medium may be a RAM, a ROM, or a non-volatile
storage system, such as an HDD, provided by the vehicle
surroundings information displaying system 100.

The control program may be downloaded by the vehicle
surroundings information displaying system 100 from a
server system to which the vehicle surroundings information
displaying system 100 is connected so as to be able to
communicate through a network.

Moreover, the processing unit in the flowcharts shown in
FIG. 11, FIG. 12, and FIG. 13 are partitioned depending on
the main processing units to facilitate easy understanding of
the processes of the vehicle surroundings information dis-
playing system 100, for example, but the present invention
is not limited by the names and ways in which the processing
units are divided. The processes of the vehicle surroundings
information displaying system 100 may be divided into
more processing units depending on the process details.
Moreover, the processes of the vehicle surroundings infor-
mation displaying system 100 may instead be divided so as
to include more processes in a single processing unit.

EXPLANATION OF REFERENCE SYMBOLS

100: Vehicle Surroundings Information Displaying System
1: Vehicle

10: Location Detecting Unit

20: Detecting Unit

: Imaging Unit

: Distance Sensor (Sensor)

: Operating Unit

: Display Unit

: Display Panel (Display)

130: Processor
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Surroundings Information Image Generating Unit
Map Image Acquiring Unit
Overhead Image Acquiring Unit
Danger Detecting Unit

Image Generating Unit

Display Controlling Unit
Memory

141: Map Storing Unit

142: Image Storing Unit

AR1: First Region

AR2: Second Region

ARC: Collision Danger Image

C: Vehicle

C1: First Vehicle

C2: Second Vehicle

CF: Boundary Line

CFE: Direction Indicator

CFR: First Direction Indicator

CFY: Second Direction Indicator

ED: Danger Detected Indicator

ED1: First Danger Detected Indicator
ED2: Second Danger Detected Indicator
MS: Moving Body

PM: Vehicle Mark

PD: Display Image

PB: Overhead Image

PG: Map Image

PS: Surroundings Information Image

What is claimed is:

1. A vehicle surroundings information displaying system

comprising: a processor that includes:

a surroundings information image generating unit for
generating surroundings information, showing sur-
roundings information for a vehicle, based on point
group data that indicate distances from a vehicle,
acquired by a sensor;

a map image acquiring unit for acquiring a map image of
the surroundings of the vehicle;

an overhead image acquiring unit for acquiring an over-
head image of the surroundings of the vehicle;

a display image generating unit for generating a display
image, to be displayed on the display panel, through
combining the map image, a vehicle mark that indicates
the location of the vehicle, an overhead image placed
surrounding the vehicle mark, and a surroundings
information image placed surrounding the overhead
image; and

a danger detecting unit for detecting, through the point
group data, a moving body wherein there is a danger of
contacting the vehicle, wherein

the region wherein the overhead image is displayed is a
circular region centered on the vehicle mark, and

the display image generating unit displays with emphasis

a circumferential boundary line between the circular
region and a region for displaying the surroundings
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information image, for the direction, in reference to the
vehicle, wherein there is a danger of the vehicle con-
tacting the moving body.

2. A vehicle surroundings information displaying system

set forth in claim 1, wherein:

the emphasized display includes displaying the color of
the boundary line in a color other than another part of
the boundary line, for the direction, in reference to the
vehicle, of the danger.

3. A vehicle surroundings information displaying system

set forth in claim 1, wherein:

the emphasized display includes flashing display of the
boundary line for the direction, in reference to the
vehicle, of the danger.

4. A vehicle surroundings information displaying system

set forth in claim 1:

able to connect to a server so as to enable communication,
wherein:

the map image acquiring unit acquires a map image from
the server system.

5. A vehicle surroundings information displaying system

set forth in claim 1:

the sensor includes a LiDAR (Light Detection And Rang-
ing).

6. A vehicle surroundings information displaying method,

including:

a surroundings information image generating step for
generating surroundings information, showing sur-
roundings information for a vehicle, based on point
group data that indicate distances from a vehicle,
acquired by a sensor;

a map image acquiring step for acquiring a map image of
the surroundings of the vehicle;

an overhead image acquiring step for acquiring an over-
head image of the surroundings of the vehicle;

a display image generating step for generating a display
image, to be displayed on the display panel, through
combining the map image, a vehicle mark that indicates
the location of the vehicle, an overhead image placed
surrounding the vehicle mark, and a surroundings
information image placed surrounding the overhead
image; and

a step detecting, through the point group data, a moving
body wherein there is a danger of contacting the
vehicle, wherein

the region wherein the overhead image is displayed is a
circular region centered on the vehicle mark, and

the display image generating step displays with emphasis
a circumferential boundary line between the circular
region and a region for displaying the surroundings
information image, for the direction, in reference to the
vehicle, wherein there is a danger of the vehicle con-
tacting the moving body.
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